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Authors ss Deryagin, B. V. Memb. Corresp. of Acad. of Sc. USSR 
: weni debe eh Sle as SF : 

Thies b Study of coagulation and flocculation phenanena 


_WSeptember 15-17, 1954), where Jebates were conducted on problems con- i 
ering: the-study of -coagulation-and flieculation phenamenda-in chemistry. - 
2, ‘The conference was called by -the Ihternaftonal Faraday Seciety and the 
renolutions adopted at the meeting’ are steted. 
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RE FES A TE LE TE ER aE 


DERYAGIN, B.V.; VLASENKO, G.Ya., kandidat khimicheskikh nauk 


ee ee FO lg ae 


Determining the degree of dust pollution of air by continuous 
microscopy. Bor'ba 8 Bil, 2:223-229 "55. (MLRA 9:5) 


1. Chlen-korrespondent Akademii nauk SSSR (for Deryagin) 2. 
Institut fizicheskoy khimii Akademii nauk SSSR (for Vlasenko) 
(DUST) 
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* Research, & No. 2, 70-4 (Feb., 195397 peas 
OG 7 Se 3 . A condensed translation of a Russian paper 
Cree [estuik Akad. Nauk SSSR, 1, 30 (1954)} descsi Sing 
Hees ere the work done in that country and a review of the * 
sae A agen »  Sadent Views on the Subject. The comnonly, 8) 
vg tae Se tel S |, (eccepIT Mea SF the relia Of surface tensiuti to’ ° 
Fees STS “ " adhedion behaviout is stalcd to be not quite right, . 
One observation proving this, being the veriatiny of °° 
Specific adhesion with velocity of separation witch © 
Could not be explained on the suface tension theiry. gs 
. The type and suntber of chemical bonds pei unit ama: 
. BS however inportant, an txarppio being the rok: of * , 
sulphur in the vukaniziny ppooess: The Cleericals us 
‘foul ksyer a the boundary + thought to be ented: * Pee 
' ingly smportent, ana very “eitensive expeicunital 
"Work has been carried out én electron taniesion when: . 


: adhesion with gas pressure din the beats of lischmp: ta: 
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* Contact arca ulamultaneousty the import ¢nechanilin' 
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wisn ene - Chemical Products and Their Application. Phetographic 
Materials, I-19 


" Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 63023 


Author; Deryagin Levi, S. M. 


Institution: None 
Title: Problems of Rheology in Production of Light-Sensitive Materials 


Original 
Periodical; Izv. AN SSSR, Otd. Tekhn. n., 1955, No 9, 43-52 


Abstract: Presented is the derivation of a theoretical equation of the deposi- 
tion of a layer of plastic-viscous liquid on a flexible support. 
The equation determines the correlation between properties of the 
liquid (viscosity (Q), limiting shear stress (@), surface tension (c), 
density (9), rate of travel of support (U) and angie of egress (a) 
of pe from liquid) and amount of liquid (h) carried eff by the 
support,. In the case of deposition of a photographic emulsion on a4 
celluloid base the equation is of the orm: 
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USSR/ Chemical Technolagy - Chemical Products and Thei- Application. Phctographic 


Materials, I-19 


“ Abst Journal: Referat Zhur ~ Khimiya, No 19, 1956, 63023 


Abstracts: 


Card 2/3 


7 0.94 (Up )2/3 0.93)3-4 ata 39 
ho = Tema panes x fi - 10-3) er g(x) , + 
4.98 


6) + cosa gz o 

Presented are “the results of experimental verification of the equa- 
tion, on casting of the photographic enulsion, which show that by 
means of this equation it is possible to calculate with sufficient 
accuracy the thickness of the deposited emulsion layer. For measure- 
ment of and © use was made of a capillary viacosimeter by means of 
which determination was made of the t:lme of outflow of the liquid at 
different excess of pressure, and 7 anc © were calculated according 
to the equation of Shvedov integrated for the instance of liquid oute 
flow through a capillary. It is show; that this equation is applicable 
to photographic emulsions of different concentration of gelatin. De- 
termined were the effects of temperature and concentration of the so- 
lutions, and also of surface active agents, on yand @ There is 
proposed and substantiated a formula of change in specific viscosity 
of gelatin solution due to the action cf the above-stated factors. 
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. USSR/ Chemical Technology - Chemical Products and Their Application. Phct.cgraphic 


Materials, I-19 


Ainge Journal: Referat Zhur « Khimiya, No 19, 1956, 63023 


Abstracts It has been ascertained that under the actian of nonediffusing came 
ponents of color development, which are surface active substances : 
on change in the viscosity by 103 times the coefficient an asymmetry 
of gelatin molecule, calculated according to the viscosity equation 

» increases fram 19 to 36. 

stated increase of 7% the magnitude of 6 changes very alightly. 


of Einstein and Simch 
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DERYAGIN, B.V¥. (g.Moskva)> 
PO ee 


Electrical theory of film adhesion. Jz.v shkole 15 Noel: 
19-23 Ja-F'55« (MLRA 8:2) 


1. Chilen-korrespondent Akademii nauk SSSR. 
(Adhesion) 
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DERYAGIN, B.V. 
REALE SATE NEG 
Discussion on coagulation and flocculation organized by the Faraday 


Society at Sheffield, Sept. 15-17, 1954. K : 


(Sheffield, Bnglani--Colloids—Congresses ) 
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i u7** Now Method of Determnintig the Grain-Size ant [Ipecific 

: Gu of Powders as Used is, Powder Meta aa: A 

; M1 perp u ON. Yakhavaeva, and Si ¥. Telney { : 

; vn 5 sits 1008, O35, (oh: BE1-880).—| Russuin}. Tho . 
: method sand Ged beat aro akmilar to those developed hy ¢ 
D. for sppn. to phys. chemistry, Airatlow pressure ie Rusted 
through the powder, and tho resistance to its flow is mimsured, 
Obriouely, the finer the powder, tho greater the erintance. 
Provided that the pressure of ait ieee enongh for irteructions 
. eee aig aes SOR . cw oe Be tee ee ee mee — 
os belween air mol. to be <{ interactions between air mol. and 
powdor particles (Le. tho molesular mean free path 31 particle 
» Bpucing), it is possible to caloulate accurately tho 5. surface 
* grin nfthe powder, Full acrodynuniic theory and description 
of D.’s apparatus ere given. Aso test, results on powders 
of Cu (6-10 p), Fe (7-12 p), and Al (60-600 pp} ary ¢ompared 
: with microscopic measurements. Good agreement ig obtained : 
" for Cuard Fe. Agreement fur the A} powders is tad, as they 
wore in the form of spiral-shaped shavings; the nicroscope 
mensurcd the overall dimensuna. awhile the pbyuico-chem. 
method took account of the spaces in the mildlo of the 
; spirals.—-A. ¥F. B. 
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DERVAOLDN , fh. : 
Category : USSR/Atomic and Molecular Physics - Gases D-7 


Abs Jour : Ref Zhur - Fizika, No 1, 1957,No 926 


Author : Deryagin, B.V., Zorin, 2.M. 
Title sTnvestigation of Surface Condensation and Adsorption of Vapors Near Saturation 
Using the Optical Mkcropolarization Method. I. 


Orig Pub : Zh. fiz. khimii, 1955, 29, No 6, 1010-1019 
Abstract : Description of a new method for investigating the adsorption on an optically 
polished surface of glass, based on measuring the changes in the parameters 


of the elliptic polarization of light reflected at an oblique angle. The 
glass surface vas cleaned by glow discharge prior to the experiment. 


Card : 1/1 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022 


ee : A PENA PAE ISITE Se Teg SO 


- DERYACIN, BV 


USER/ Chemistry - Physical chemistry 
Orercwantd Pub, 147 - 3/22 | 
Authors 1 Deryagin, B. V., and Zorin, Z, M,. 


BA TAEG | ASIII EEN EME RT aS RY Sh Za Sr 


Title t Study of surface coniensation and adsorption of vapors close to saturation 
point by means of an optical micropolarization method, Part 2 


Periodical : Zhur. fiz. khim, 29/10, 1755-1770, Oct 1955 


Abatract t An optical measurement of vapor adsorption on a smooth glass surface showed 
: that the steep rise in the isothermal adsorption curve begins at certain 
relative pressures, The thickness of the adsorption vapor layer of polar 
substances was found to be appreximately exponentially dependent upon the 
vapor pressure, The adsorption isotherm for nonpolar substances showed a 
steep rise at relative pressures of about 0.98 and approached the saturation 
: ordinate asymptotically. It is shown that the adsorption vapor layer 
Stenibeien = of nmpolar substances cannot be considered as a separate phase differing 
‘ from volumetric and the reasons for it are explained, Twelve references: 
Submitted :: 8 USSR, 1 Eng., 2 USA and 1 French (1927-1955). Graphs; illustrations. _ 
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wssr/Chemistry - Physical Chemistry 
dard SNE Pub, 22 - 25/51 
By Authors : Deryagin, B. V., Memb. Corresp. of Acad. of Sc. USSR y and Karasev, V. ¥.- 


wa sitle $ Boundary viscosity of organic substances studied by the kinetics of the 
. thinning watting layers during the blow-off process 


Periodical + Dok. AN SSSR 101/2, 289-292, Mar ll, 1955 


m Abstract ‘yA change is described in the method of blow-off which was fourid suitable 
for Less stable layers during the blow off of a specific part of the wetting 
layer. The "blow-off" method introduced for measuring the viscosity of 
liquid layers bordering with the surface of a solid body is based on the 
determination of the approximate wetting boundary of the layer obtained 
sometimes after its blow-off. : 
ee ‘Results show that a solid. body 4s capable of causing a change in the 
mM Inpbybateen : viscosity of the adjoining liquid layers because of the: change in the 
oriertation of the solvent molecules. Nine references: 7 USSR and 2 


guimbeted English (1934-1954). Graphs; dravings ammo ee 


Lust Phys. Chem, Aeak Seu USSF 
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205, 1229. 1955).—Conditions of stable space supersatn 
with was vapors {similar to conditions in a Wilson cloud 


mination of sq ic particles 
deveioped to prevent ‘silicosis. Dust tlimination attained 
 98-99.00%. Each dust Particle is increased in wt, thou-7 
sands of times in condensation filters developed in Krivoi 
Rog. With the surfaces Spaced 5 cm. upart, a channel 200 
emt. long aud a velocity of 5 m. ‘vec., the raips. of the cold 
; and the warm surfaces at 18 °, Teup., a log with drop- t 
* lets of 6 y vas obtained, Small and’, medium-size condensa- ° 
tion filters for 1, 2, and more cti.m./min. throughout were - 
. Constructed. Fithers of this type are very economical and 
‘ efficicut in places thet have large amts. of wart waste 
_ Water, W.M, Stemberg 
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DERYACIN, Boris Vladimirovich; KIPWIS, S.Ye., redaktor; FURMAN, G.Y., 
ee tekhnicheskiy redaktor 


(The nature of Bolecular forces and their significance in science 
and practice] Priroda molekuliarnykh sil { ikh enachente v nauke i 
parktike. Moskva, Izd-vo "Znanie,* 1956, 39 p. (Vsesoiuznoe obshche~ 
stvo po rasprostraneniiu politicheskikh i nauchnykh snanii, Ser, 3, 


no<93) (MERA 9:10) 


1, Chlen-korrespondent Akademii nauk SSSR (for Deryagin) 
(Molecules) 
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DERYAGIN, B. V. maar. Mebr AS USSR 


"Present Status of the Theory of the Stability of Lyophobic Suspensions and 

Sols" (Sovremennoye sostoyaniye teorii ustoychivosti liofobnykh suspenzly i zoley ) 
from the book Trudy of the Third All-Union Conference on Colloid Chemistry, 
pp.225-249, Iz. AN SSR, Moscow, 1956 


(Report given at above Conference, Minsk, 21-4 Dec 53) 


Author: Institute of Physical Chemistry AS USSR, 
Laboratory of Surface Phenomena (Lab. poverkhnostnykh yavienty) 
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DERYAGIN, B. V.; MOSKVITIN, N. I.3 FUTRAN, M, F. 
a ee ee 


"Study of the Adhesion of Surfaces in Liquid Media by the Method of Interlacing 
Threads with a view to the Modeling of the Interaction of the Colloid Particles 
and the Character of their Surface Solvation (Izucheniye slipaniya poverkhnostey 
b zhidkikh sredakh metodom skreshchennykh nitey s tsel'yu modelirovaniya 
bzaimodeystviya kolloidnykh chastits i kharakteristiki ikh voverkhnostnoy 


sol'vatatsii) from the book rue of the Thttd All-Union Conference on Colloid 
Chemistry, pp. 285-300, ; Wy 


(Report given at above Conference, Minsk, 21-4 Dec 53) 


Deryagin: Corr. Mbr. AS USSR 
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RZh--Kh, No 3, 1957, 7705 


_Deryagin, B. V., Karasev, V. V., and Sorin, Z. M. 


Interfaces as Special States of Aggregation of Liquids 


Sb. Posvyashch. Pamyati Akad. P. P 
Seen tee ine ee: Lazarev, Moscow, Academy of 


See RZhKhim, 195k, 30393, 1955, 13704. 
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DERYAGIN, B. V. ani ABRIKOGOVA, I. I. 


~ "Direct measurements of & the molecular attraction between solid bodies! 


in a vacuum.” Soviet Phys. "Doklady” 1, 280-4, 1956. 
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~USSR/Chemistry of High Molecular Substances. E 
‘ yps Jour : Referat. ghurnal Khimiya, No 6, 1957, 19423. 
Author : B.V. Deryagin, S.K. dherebkov. A.M. Medvedeva. 


Inet nee 
Title : toncerning the art of Diffusion of Polymer Chains 


in the Mechanism cf Adhesion and Autohesion (Sticking 
fogether) of Rubbers. 


Orig Pub : Kollod. Zh., 1956, 18, No 4, ho4¥-h12. 


Abstract : With eae view to study the influence of relaxation or 
diffusion processes on autohesion, the autohesion of 

HK and SKB was investigated, using tne method of 
crossed quartz threads covered with rubber films 
(Kolloid. zh., 1950, le, 431; RzZhKhin, 1956, 32140). 
It was shown that the energy of autohesion sharply 
inereased in case of films from 0 to O.lmand above 
0.5 thick, which was connected with the increase of 
van der Waal's forces in the first case. and with the 
facili: tation of formation of platforms at easily de- 
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a 
USSR/Chemistry of High Molecular Substances. 


Avs Jour : Referat. Zhurnal Khimiya, No 6, 1957; 19423. 


formed thick films in the second case. in the thick- 
ness interval from 0.1 to 0.5m, the autohesion 
energy did not depend cn the fila thickness. ‘The in- 
crease oi the contact duration increased the autohesion 
energy only if the film thickness was>0.5a, from 
which it followed that the diffusion processes did 
not play any part in the autohesion of thin films. 
During the study of the correlation of the combinnbil- 
ity of various rubbers and their adhesion one to en- 
other and autohesion, the measurement of the shear- 
ing strength of rubber adhesion ws carried out and 
it was shown that in case of butyl rubber, the dil- 
fusion processes did not play a great part and that 
its adhesion strength was determined by the aren of 
the true contact depending on the mechanical proper~ 
ties und by the influence ot forces connected with the 
double electrical layer, which played an essential 
purt at the measurement of the work of tenring by tne 
method of exfoliation. In case of NK, SKS-30; SKS-26, 
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SKB and nairite. the diffusion processes play an im- 
Fortant pirt, which is confirmed by the correspondence 
cf the adhesion magnitude to the ecmbinability of 
rubbers, and it is most reliable to characterize the 
Superficial combinability of rubbers by the simili- 
tude of their polarity. At this occesion, Ne / T, 

> 1 in case of the sume polarity, and T a / Ty at 
in case of different polarit » Where 1,7 and T 9 ore 
the measured shearing re:istance of identical und dif- 
ferent rubbers respectively. 
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— 


Publ. 4/1956 reviewed 9 / 1956 


The diffusion hygrometers desoribed here are based upon the fact that in the 
chamber of the device containing a dry and & hunid substance (and which is 
separated from the material to be investigated by a porous wall) under- or 
overpressure is produced while the diffusion current is steady. Here 4 vari- 
eties of these hygrometers are described each of which may have its own par-~ 
ticular sphere of action. The two chamber hygrometer consists of two chambers 


which are separated from the surrounding atmosphere by uniform porous separat- 
ing walls (of coal or mipor). Construction and mode of operation of the de- 
vice are described. Using the two shamber hygrometer is complicated by the 
necessary determination of the apparatus constant K, the necessity of knowing 
atmospheric pressure, the diffusion coefficient, and air humidity. 

The three chamber hygrometer: In order to make the apparatus constant of the 
hygrometer jndependent of temperature and pressure, PROCHOROV and DERJAGIN 
suggested 4 three chamber hygrometer. The first chamber is dry, the second 
and third are us2d for compensation. Construction and operation of the appa~ 
ratus are discussed. By means of this hygrometer 4t is possible to determine 
humidity independent of temperature and atmospheric pressure, above all 

also in the case of negative temperature. Next, hygrometers with assumed 


hygrometers Vi’ 
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sensitivity and slight inertia are described. in order to reduce inertia and 
at the same time to increase sensitivity, the manometer travels are strength- 
ened by negative >back-coupling. The four chamber hygrometer consists of 2 
parts: of a two chamber hygrometer with 4 dry shamber, ana of a device con- 
taining a dry and a humid matter and a porous wall. Humidity was measured by 
determining the ratio (decrease of pressure between dry and humid chamber if 
decrease of pressure measured by she two chamber hygrometer with dry material). 
Conclusions: Tye above described types of diffusion hygrometers offer some 
advantage against devices hitherto in use for measuring air humidity; they 
may be constructed so as to nave different degrees of sensitivity and inertia. 
Diffusion hygrometers have a linear scale and make it possible to measure 
humidity within a wide range of temperature, also below 0° Cc. 


INSTITUTION: Institute for Physical Chemistry, Moscow. 
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g of the Molecular Attraction of Solids. I. 


with the Measuring of Forces in 


- AUTHOR 
TITLE Direct Measurin 
Problems and Methods connected 
the Case of Negative Back-Coupling- 

JZurn.eksp.i teor.fis, 30, fasc.6, 993-1006 (1956) 
Issued: 8 / 1956 reviewed: 10 / 1956 


the direct measuring of this attraction 4s 4 function of 

i of the results obtained for the purpose 
the problem of the coagula~ 
forces with Te- 


PERIODICAL 


The aim of this work is 
the separating space an 
of checking the corresponding theories 4 
tion of aerosols and colloids. Further, the problem of molecular 
spect to macroobjects is investigated. 

forces between macro~ and 


At first the existing theories concerning @ 
microobjects are discussed and criticized. The theories concerned are those de- 


veloped by LONDON, CASIMIR, POLDER, DE BOER, HAMAKER, and above all by LIFSIC 
According to the theory developed by LIFSI interaction of bodies is caused by 
the electromagnetic field which always exists in all absorbing bodies, and this 
field does not even vanish at absolute zero. Tre latter theory js suited for any 
kind of body and any temperature, put more accurate computations are impossible 
owing to the lack of the necessary optical characteristics. 

Every direct measurin method is reduced to tne measuring of two quantities: the 
force of interaction between the approximated objects and the distance between 
them. The objects measured were glass and quartz glass} one of the samples was 
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plane, the other had the shape of a spherical lens. Measuring was carried out in 
air and inplvacuum, but measuring in a vacuum is of greater accuracy. The vacuum 


used corresponded to an air pressure of from 1.107! mm torr to several mm torr. 
The scales used should have a high directing moment and should nevertheless be 
very sensitive. This difficulty may be overcome by a method which resembles ne- 
gative back-coupling. The shifting of the scale balance from the state of equi- 
librium generates an electric current. The latter causes electromagnetic re~ 
action which forces the balance scale back into the state of equilibrium. Next, 
the scheme and the working principle of the device, above all of the scales and 
of the photoelectric transmitter, are described in detail on the basis of 
drawings. Molecular attraction is, owing to back-coupling, automatically put 
equal +o the moment which acts upon the frame in the magnetic field and is pro- 
portional to amperage. By measuring amperage it is possible to determine the re- 
quired force of molecular attraction. 

There follows a discussion of the following i+ +: Regulation of distance, 
self-oscillations, constructional shape of the measuring device, and gauging of 
the scales. 


INSTITUTION: Institute for Physical Chemistry of the Academy of Science in the 
USSR. 
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Author : Abrikosova, I.I., Deryagi : 
Title : Direct Measurement of Molecular Attraction of Solid Bodies. 
If. Method for Measuring the Gap. Results of Experiments. 


Orig Pub : Zh. eksperim. i teor. fiziki, 1956, 31, Nol, 3-13 


Abstract : Results are presented of measurements of molecular attrac- 
tion for fuzed quartz for distances from 0.08 to 1 micron. 
The data are in good agreement with calculations using the 
formula of the theory of E.M. Lifshitz (Ref.Zhur. Fiz. 1956, 
16311), which deals with the case of separations which are 
much greater than the wave lengths of the fundamental. ultra- 
violet absorption bands, which contain undetermined empirical 
constants. The agreement obtained substantiates both Lif- 
shitz theory and the electromagnetic nature of the molecular 
forces, waich was already suggested by P.N. Lebedev in 1694. 
It is noted that the results of measurements of Overbeck and 
Spprnaay exceed the theoretical value by almost a factor of 
107, apparently owing to the electrostatic effects which have 
not been eliminated. 
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" SUBJECT ussk / PHYSICS card 1 / 2 PA - 1386 
AUTHOR DERJAGIN, B.V., ABRIKOSOVA, TL. 
. TITLE Direct Measuring of the Molecular Attraction among Solids in 


the Vacuum. 
PERIODICAL Dokl. Akad.Nauk, 108, fasc.2, 214-217 (1956) 
Issued: 7 / 1956 reviewed: 10 / 1956 


Pre-vious measuring of molecular attraction occurring between two solid bodies 
{plate and spherical Lens) in air as & function of the interspace H between 

them was made very difficult by the viscosity of the air in the space between 
them. The cause of this is discussed on the basis of the equaticn of motion of 
the scale balance. 

In spite of these aifficulties a number of measurements was successfully carried 
out with a sufficient degree of reproducibility- The influence exercised by con~ 
cussions was successfully reduced to 4 minimum by the erection of a device cn an 
amortizetion platform which, in turn, was placed upon & cement base. In order to 
attain better stabilization of the interspace H, & two-mirror system was used. 
For the radical simplification of measuring and jnoreasing its uccuracy, a cde- 
vice for the carrying out of measurements in the vacuum was constructed. At from 
10. to 1-3 mm Hg it was possible to reduce the time constant +0 fractions of a 
second in spite of the fact that the damping necessary for the prevention of self- 
oscillations was conserved. 

Measuring results are entered into a diagram (abscissa - lg H, ordinate ~ 1g F). 
The reproducibility of measurings separated from one another by long periods 
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(years) and carried out with different samples of quartz glass is satisfactory. 
By means of the theory of the molecular interaction of convex surfaces it is 
possible, from the measured values of F(H), to compute the energy u(H) of the 
attraction of the parallel surfaces separated by the interspace H according to 
the formula u(H) = F(H)/2nR. Here R denotes the radius of the spherica] sur- 
face. The values of u determined in this manner are entered into a diagram as 
functions of H. The values of u(H), which were found with the help of various 
considerably curved lenses, are in good agreement, which confirms the molecular 
nature of the effect under investigation. The values obtained for F and u are 
about 20 times lower than those computed with the formula of LONDON, and they 
also agres better with the theory developed by H.B.CASINIR and D.POLDER (Physe 
Rev. 73, 760 (1948)). However, an accurate comparison on the basis of this 
theory is still not possible. ? 
E.M. LIFSIC, Dokl. Akad.Nauk, 97, 643 (1954); ibid. 100, &79 (1954), Zurn.eksp. 
i teor.fis, 29, 94 (1955) developed a strict theory on the molecular inter- 
action of macroscopic bodies. However, an exact comparison with this theory 
necessitates full knowledge of the optic properties of the material in its ab- 
sorption domains. However, the character of the absorption of quartz permits an 
approximated theoretical estimation of the forces of attraction. The values of 
F(H) and u(H) computed by the LIFSIC method agree sufficiently well with 
measuring results. 
INSTITUTION: Institute for Physical Chemistry of the Academy of Science in 

the USSR. 
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the Destruction of Some Solids. 
PERIODICAL Dokl.Akad.Nauk, 109, fasc. 4, 728-730 (1956) 
Issued: 10 / 1956 reviewed: 10 / 1956 


At first some previous works bearing on this subject are discussed. The authors 
concentrate their attention on the occasion of these experinents on the destruc- 
tion of mica and on the determination of the work of destruction as a function of 
velocity. In this connection they assume that on the occasion of the destruction 

of crystalline bodies (particularly mica) strong fields may occur in the inter- 
space between the surfaces to be destroyed by the separation of the charges 
arranged in mosaic form. In the course of previous experiments the authors dis- 
covered an emission of electrons on the occasion of the destruction of mica, gypsum, 


and other crystals in a high vacuum (1074 nm torr). N.A.KROTOV and V.V.KARASEV ob- 
tained pictures on the occasion of a repetition of these experiments which dis- 
tinctly show that the maximum of radiation occurs in the interspace tetween the 
destroyed plates. Also the fission surfaces radiate electrons. 

Also in this case it was possible by the employment of suitable methods to observe 
the fine stricture of the surfaces to be fissioned. In the case of a fission 
parallel to the fission surfaces fraying was noticed in gypsum. On the basis of 
their own praviously carried out work on adhesion the authors assumed that the 
energy necessary to destroy mica must depend on velocity and that it also depends 
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on other factors as e.g. pressure and nature of the gas (in which destruction 
takes place). Experiments carried out in connection with the destruction of 
mica were undertaken by means of an adhesiometer with a rotating disk. The 
character of the adhesiograms differs with different pressures, and if pressure 
is reduced the work of fissioning increases. In the case of the fissioning of 
mica in an argon atmosphere the work function is less than in air, ard this is 
the case at different pressures of the surrounding medium. Luminescence occurs 
within the demain of rapid stripping. Also in the case of the stripping off of 
films consisting of polymers from different carriers luminescence occurs in an 
argon atmosphere within the domain of rapid stripping. The modification of the 
work function under these conditions is based upon the influence exercised by 
argon on the amount of the discharge potential on the occasion of the drawing 
out of the coatings of the electric double layer. 

It is interesting to compare the destruction of crystalline bodies with the 
tearing of rubber and some fibrous substances of the type of cardboard, for 
these substances show no traces whatever of electron emission when torn in a 
vacuum, as tearing takes place along the film of the high polymer in the case 
of not too large quantities of filling material. 


INSTITUTION: Institute for Physical Chemistry of the Academy of Science in the 
USSR. 
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Title : Theory of Sol Coagulation faking into ongideration 
gplitting Pressure and Mechanical. properties of Thin 
Layers. 

Orig Pub: Doki. All SSSR, 1956, 109, No 5) 967-970 

Abstract 2 oA correction for the daecreace of the movility or parti- 


sea systen in presence of acticn-at-distance forces 
aroag particicss which theory had been developed py No 
Furs (2. PaySes 1934, 89, 736). It was shown that this 
correction aoes not alter the order of the coagulation 
speed magnitude. In case that the medium yiscosLty at 
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. Deryagin, B. V., Zakbavayeva, N. N., Talayev, M. V., and Filippovskiy, V. V. 
Opredeleniye udel'noy poverkhnosti poroshkoobraznylch tel po soprotivleniyu 
-fil'tratsii razrezhennogo vozdukha (Determination of the Specific Surface of 
Powders on the Basis of Filtration Resistance to Rurefied Air) Moscow, Izd-vo 

Akademii nauk SSSR, 1.957. 59 p. 4,000 copies printed. 


Sponsoring Agensy: Akademiya nauk SSSR. Institut fizicheskoy khimii. 
Ed. of Publishing Hovse: Shteynbok, G. Yu.; Tech. Ed.: Polesitskaya, S. M. 


PURPOSE: This pamphlet presents B. V. Deryagin's method of determining specific 
surfaces of porous and powdered substances for use in various fields of 
technology. It is meant for research workers and for workers in 
industrial laboratories. 


COVERAGE: The suthors describe Deryagin's method as a simplified and rapid 
methcd for the determination of specific surfaces of porous and powder- 
ed substances. The method is based on the theory of filtration of 
rarefied gases through porous media, taking into consideration the 
Knudsen flow. Chapter one gives a detailed description of the determin- 
ation of the external specific surface from the steady state flow of 
rarefied air. The equation for the specific surface is: 
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2 5 
expressed in [S| = cm/cm; 


where 8S, = 2 wpecific surface (in war per 1 ew’ of the porous medium) 


Q quantity of moles of air flowing through1 om of a porous layer 
yay: em thick per second, with a pressure drop across the porous 

2 

medium Ayp dynes/cm 


"porosity" equal the ratio of the pore volume to the total vol 
of tae medium 


mean molecular weight of air (29.3 g/moles) 


universal gas constant ( in erg/mole. degr. ) 


absolute temperature, °K 
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Determination of the Specific Surface of Powders (Cont. ) 609 


‘The apparatus (Fig. 1, 2) was constructed at the Institute of Physica: Chemistry, 
AS USSR. It does not require a skilled operator. The determinations can be ac- 

_ complished in 20 to 30 minutes with an accuracy of 2 to 5 percent. The average 
porosity was accepted as 0.5. For certain powders, e.g., quartz, the specific sur- 

face value can be related to the 0.5 porosity value after introduction of a cor- 


rection into the formula 
s+ xt 
Ax 


q 
as suggested by S. G. Shvartser. This empirical correction equals 1 for s = 0.53 


8 = XK Rf, a {Note: x missing in text] 
° hl Ax 1-8 ° 
where K = constant of the apparatus 


h = pressure drop across the sample (in cm) 
Pp 


h = flow-meter reading (in cm). 


q 
Table j gives @ comparison of results obtained by means of the Deryagin method with 
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Determination of the Specific Surface of Powders (Cont. ) 609 


‘results from several other methods used for the determination cf specific surfaces 
of carbon blacks (investigators: Tesner-Polyakova, Brunaver-Emmet-Teller, Harkins- 
Jura, Zuyev-Mikhaylov, Laboratory of Academician A. N. Frumkin , Laboratory of Acade- 
mician M. M. Dubirin). 


Part Il describes the determination of the total specific surface of porous media 
and powders based on the transient filtration of rarefied air (Knudsen flow). ‘The 
total surface includes surface areas of blind pores and channels. The equation 
used is roam 


a = lh L 2 
3 1-§ ene 7 M 


2 
where 5, = specil'ic surface in cm per 1 om? of the porous mediun 


bs} = porosity, equal void volume/total volume 


x = height; of the sample (cm) 
L = time Jag (sec. ) 
M = molecular weight of the gas (g./moles) 
R = universal gas constant (erg/mole.degr. ) 
T absolute temperature, °K 

ond ([S) 2 1. 
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“Determination of the Specific Surface of Powders (Cont.) 609 


The results obtained are in good agreement with results of the nitrogen-adsorption 
method. Table 7 gives data obtained by means of various methods (transient flow of air, 
Deryagin's steady state flow, nitrogen-adsorption method). Fig. 9 and 10 show the 
apparatus used in ‘he transient flow method. Appendix 1 contains detailed instruct- 
ions and Appendix 2 has diagrams of details of Deryagin' apparatus. Deryagin's method 
permits the determination of specific surfaces of fine and course dispersed materials 5 
and the difference between results obtained from the steady state and transient flows 
gives the specific surface of blind pores and channels. There are 26 figures, 9 
tables, and 18 references, 5 of which are English, 1 German, and 12 Soviet. 


TABIE OF 
CONTENTS : 
Introduction 3 
Part I. Method for the Measurement of the Specific Surface by Means of the 
Steady State Rarefied-gas Flow 7 
1. Apparatus and measuring methods 8 
2. Selection of the capillaries of the flow meter 16 
Conditions of the experiment 18 


3. 
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‘Determination of the Specific Surface of Powders (Cont. ) 609 
‘ 4. Calculation of the specific surface 21 
5. Determination of the specific surface of coarse powders 
6. Results 29 
Part II. Method for Determining the Total Specific Surface of Powders and 
Porous Materials 32 
1. Apparatus and measuring methods 33 
2. Measurement of pressure 37 
3. Results of measurements 39 
Conclusion 41 
Bibliography yo 
Appendix 1 43 
Appendix 2 . 53 
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DERYAGIN, B. V., PROKHOROV, P. S., IZMAILOVA, B. V. 


"Influence of Adsorption Layers on the Growth of Condensation Nuclei in a 
Super -Saturated Atmosphere," paper to be presented at the 2nd International 


Congress o:7 Surface Activity, International Union of Pure and Applied Chemistry, 
London, 12 April 1957. 


Phys. Chem, Lab. of Surface Phenomena AS USSR 
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Inst. of Physical Chemistry, AS USSR 
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Inst. Physical Chemistry, AS USSR 
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papers delivered at the Intl. Cong..on Sufface Activity » London, 8-12 Apr] 1957. 


Angewandte Chemie, No. 16, 1957. 
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"Investigation of Boundary Lubrication in Kinetic Friction by “ieans of a 
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paper presented at the Conference on Lubrication and Wear, held at the Inst. 
of “echanical agineers, London, 143 Cet 57 


Trans - A-3099591, 27 Feb 58 
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DERYAGIN, B. V. 
“theory of Stick-Slip Sliding of Solids," 


paper submitted for presentation at the Conference on Lubrication and Wear, London, 
1-3 October 1957. 


The Chartered Mechanical Engineer, Sep 57, p. 340-42. 
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137-58-5-10610 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5. p 249 (USSR) 


. ¢ AUTHOR: Deryagin, B.V- _ 
SE 
TITLE: A Contribution to the Theory of Friction (K teoril treniya) 


PERIODICAL: V sb.: Razvitiye teorii treniya i izna shivaniya. Moscow: 
AN SSSR, 1957, PP 15-26 


ABSTRACT: An examination of the major stages in the development and 

the present status of the theory of boundary friction (BF). BF is 

defined as the extreme condition of friction (F) in which the rate 
of slide becomes 50 small that the effect of fluid-film viscosity 
upon F may be ignored and the clearance becomes 50 small that 
the interaction between the surfaces of F and the layer of liquid 
separating them where the clearance 15 smallest becomes the 
decisive factor. The development of a quantitative theory of BF 
encounters great difficulties, occasioned by the inadequacy of 
our xnowledge of the structures and properties of those poly- 

molecuiar boundary films which lie within tne range of influence 

of the solid surfaces. In order to understand the total concaten- 
ation of phenomena accompanying BF, it is necessary in the 


Card 1/2 first place to take into consideration the orientation of the 
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137-58-5-10610 
ae Contribution to the Theory of Friction 


elongated active molecules that enter into the composition of lubricants in 
polymatecular boundary strips at their interfaces with solid walls. I is shown 
that further development of the mathematical theory of bounda ry friction re- 
quires a development of the hydrodynamics of an anisotropic liquid. the prop- 
erties of which differ along two mutually normal direciions as do the elastic 
properties of analogous crystals. Biblhography. 21 references. 


L.G, 


Ls Friction--Theory 
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35000 g0v/124-59-9-10352 
Translation from: Referativnyy zhurnal, Mekhanika, 1959, Nr 9, Pp 113 (USSR) 
AUTHORS s Viasenko, G.Ya., Deryagin, B.V., Kudravtseva, N.M., Prokhorov, _ 
P.S., Storozhilova, aa TMirakoy, V.V. 
iV 
TITLE: Flow Methods for Investigating Atmospheric Aerosols 


PERIODICAL: V sb.: Issled. oblakov, osadkov i grozovogo elektrichestva, 
Leningrad, Gidrometeoizdat, 1957, PP 185 - 188 


ABSTRACT: Not only the number of particles within the volume unit, but 
also their dimension distribution can be determined by the 
ultramicroscopic flew investigation method. For this purpose, 
an optical discriminator (photometric wedge), making it possible 
to obtain the particle-brightness distribution, was mounted into 
the target illuminating device of an ultramicroscope., A new 
wedge-graduation method is described; the graduation curves of 
the dependence of particle dimensions on the wedge position can 
be obtained quickly, when applying the method mentioned. The 
authors report on the flow method applied to the study of the 

Card 1/2 atmospheric condensation nuclei. ‘For this purpose, a simple na 
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80803 


SOV/124-59-9-10352 
Flow Methods for Investigating Atmospheric Aerosols 


accessory device is developed for "revealing" the condensation nuclei 2on- 
taining in the atmosphere, This accessory device consists of an atr- 
moistening chamber and a cooling channel, in which vapor condensation on 
the condensation nuclei proceeds, The condensation nuclei, enlarged in 

this way, are carried away by the air current, arrive at the cell of the 
ultramicroscope, and can he recorded by the observer, The optimum opera- 
tion conditions of the device were determined experimentally. By the ultras 
microscopic flow method, the autonation of registering aerosol particles or 
"revealed" condensation nuclei can be brought about, The design of an auto- 
matic counter developed for this purpose ‘is presented. This counter carriss 
out the registration of aerosol particles of high numerical concentrations 
without failing, 


S.V. Severin 


Card 2/2 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022 


124-58-9-10057 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 9, p 88 (USSR) 


AUTHORS: Batova, G.A. » pore Se Leonov, L.F., Nikol'skiy, A.P., 
Prokhorov, P.S, 


TITLE: Diffusion Hygrometers (Diffuzionnyye gigrometry) 


PERIODICAL: V sb.: Issled. oblakov, osadkov i grozovogo elektrichestva. 
Leningrad, Gidrometeoizdat, 1957, pp 189-191 


ABSTRACT: Bibliographic entry 


1. Hygrometers--Equipment 2. Diffusion 
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5 a 
and Molecular Physics - Physics of High- 9 
Molecular Substances 
Abs Jour : Ref Zhur - Fizika, Wo 1, 1958, 852 
Author : _Deryagin, BY. 
title : On the Applicability of +he Binomial Law Friction to the 
Friction of Rubber. 
Orig Pub : Kolloid. zb-, 1957, No 3, 398 
Abstract : No abstract. 
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auTHORS: DeryegiDs B. V. and Dukhin» Ss. S. 49-6-8/21 
NIDLE: -On the influenc® of thermophoresis 07 the coagulation of 
cloud drops. (O viiyenil sermoforez@ coaguiyatsiyY 

4 oblachnykh xapel')- 


PERIODICAL: NT zvestiye Akademii Vauk, Seriy® ceofizicheskaya 
(Bulletin of the Ac .otes Geophysics Series)» 1957 » No.6, 
pp. 999-74 (U.8.5-R-) 


ABSTRACT: {The influence of thermophorcs*$ forces 15 investigated 
on the movement of aerosol particles in conjunction with 
a temperature drop in the nei gnoourhood of mist drops. 


not exceed several tens of gince with @ decrease jn the 
arop aimensions other conditions remaining equal, the 
thermopnoresis force increases and the considered problem 


can be golvea more simply 4f£ this simplification jg valid. 


concentration in their ei gnbourhood can be considered as 
cara 1/2 peing spherically symmetrical « Tne investigation in this 
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z 49-6-8/21. 
On the influence of thermophoresis on the coagulation 
' cloud drops. (Cont.) 


paper is theoretical. The thermophoresis force between .two 
particles is expressed by eq.(16), pe7oc. It is concluded 
that the radiometric force does not have any appreciabl 
influence on the coagulation of the electrically charge 
particles. The thermophoretic repulsion force caused by the 
radiation of the Sun can prevent coagulation of cloud 
droplets even in the case of very low charges. 

There are 1 table and 5 references, 2 of which are Slavic. 


SUBMITTED: February 23, 1956. 


ASSOCIATION: Institute of Physical Chemistry, Ac.Sc., U.S.S.R. 
(Akademiya Nauk SSSR Institut Fizicheskoy Khimii). 

AVAILABLE: Library of Congress 
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the membrane. -‘Tis} partial pressure cifference of dry gas 
insitle and outside the thamber was a function of the water 
vapor pressure in tlie moist gas, and the coctl, of proportion» 
ality: between the total and partial pressures at the two sides 
of the membrane ilepended on the diffusio:t coeff. and the 
visopsity.of the gas‘niiit. The app, built is fully illustrated 
and described. Tht: time between LIC] changes (40 g.) 
depinds on coniitisas and may be several weeks atatemp. | 
of 4j*, and only 10-12 days at 80°, Hin the gas may Intro- | , 
duct errors. . The agp, was used for moisttre regtifation in {| : 
Diant-fornace air, und was found to offer ndvantages over 
- other instruments, «_____. W. M. Stermberg _ 
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AUTHOR: DERYAGIN,B.V., KARASEV,V.V-s GAKHAVAYEVA,N.N., PA - 3563 


f Boundary Lubrication and Boundary Lubrication Layer 


TITLE:' Mechanism 0 
{i svoystva granichnogo 


Properties. (Mekhanizn granichnoy smazki 

, magochnogo sloya, Buseian 
PERIODICAL: Zhurnal Tekhn- Fiz., 1957, Vol 27s Nr 5, pp 1076 - 1086 (U-S.S.R.) 
plem: that of 


Ty,ere are two different opinions concerning this pro 

close and that of remote effect. Tye former is expressed by Bowden 
and Lubrication of Solids, Oxford, Il. ea., 1954), 
The latter opinion is 


based on numerous theoretical and experimental investigations 
carried out according to entirely new methods. It say8 that the 
influence exercised by the solid wall is continued into the interior 


of the liquid which in the depth of many molecu 
polar molecules, and in this way causes a change 0 
of these layers compared to those of the space phase. 
a considerable influence on the boundary lubrication. A short sur- 
vey of all those facta is given on the basis of which the difference 
of opinion mentioned above must be decided in favor of the opinion 
by the authors. Direct measurements of the viscosity in 


boundary layers of organic Liquids, oils, and polymers according 
nowed clearly that in 


to the latest and greatly improved methods 8 


ABSTRACT: 


Cara 1/2 
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ASSOCIATION: 
PRESENTED BY: 
SUBMITTED: 
AVAILABLE: 
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PA - 3563 
Mechanism of Boundary L,ybrication and Boundary L,brication 
Layer Properties. 


boundary layers with a thickness of up to 0,1 viscosity has a 
value that differs greatly from the space value. These results 
show that Bowden's opinion is wrong. In order to explain the atatic 
friction of solid surfaces separated by a boundary-polymolecular 
layer, the equation for static friction F is written down according 
to the two-term friction law: ; 
Fe» (N+ Sp.) = AN+S5S 6 (© =p) 

is the "true" friction coefficient, N - stress, S the surface 

of the true and molecular contact, and p,* the constant of the 


pressure difference which measures the molecular force of attraction 
acting upon the surface unit of the true and molecular contact. 
Bowden explains frictional phenomena only with the help of the 
second term of this formula, and this is his mistake, for it is 

just the second term that explains the existence of static friction 
and confirms Amanzon's law of friction. (“ith 12 illustrations and 
14 Syavic references) 

I,stitute for Physical Chemistry, M,scow 


12.11.1956 
Library of Congress 
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AUTHOR: KOTOVA,L.I., DERYAGIN ,b.V. 57~6-17/36 

TITLE: Theory of Cylinder Rolling on a Surface covered with a Plastic 
lubricant. (Teortya kacheniya tsilindra po poverxnnosti, 
pokrytoy sloyem plastichnoy smazki, Russian 

PERIODICAL: Zhurnal Tekhn.Fis. 1957, Vol 27, Nr 6, pp 1261-1271 (U.S.S.R.) 


ABSTRACT: Formulae are derived for the determination of the pressure of the 
lubricant layer, the oarrying strength of the lubrication layer 
and the power which is used for overcoming friction in the 
lubricating layer, i.e. for the case of a constant exterior 
shearing strain. A formula is determined for the pressure dis- 
tribution in the lubricating layer for that oase in which the 
shearing strain depends exponentially on pressure. It is shown 
that in this case there exists an utmost minimm thiclmess of 
the lubricating layex in the gap between the oylinder and the 
rolling surface. (With 10 Illustrations and 1 Slavic Reference). 


Not given 


110121957 
Library of Congress 
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“AUTHORS Deryagin, B.Y., Bakanov, 8.P. 57-9-18/40 


TITLE The Theory of Gas Flow in a Porous Body in the Vicinity 
; of Knudsen's Region. 
(Teoriya techeniya gasa v poristom tele v okolo- 
knudsenovskoy oblasti. ) 


PERIODICAL Zhurnal Tekhn. Pis., 1957, Yol.27, Nr 9, pp. 2056-2070 
(Us8R) 
ABSTRACT A highly porous body can, in the case of the lack of any 


porous structure and any regularity with respeat to the 
arrangement of particles, be looked upon as a system of 
chaotically distributed spheres which are rigidly fixed 
in space. For a gas flow through such a system the 
method for the determination of the coefficient of the 
reciprocal diffusion of two gases, which was developed 
by %.Chapman and 1.G. Cowling (The Mathematical Theory 
of Non-Uniform Gases, Cambridge, 1939) can be applied, 
in which oase the spherioal system ig considered to be 
a gas with moleoules of infinitely large mass. A formula 
for the gas filtration coefficient through the porous 
body is derived. It is shown that, with any approximation 
with the exception of that to sero, the filtration co- 
CARD 1/3 efficient decreases with rising pressure. In oonsideration 
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X 

57-9-18/40 
The Theory of Gas Flow in a Porous Body in the Vioinity of Knudsen 's 
Region. 


of the fact that the filtration coefficient at high 
pressure increases with rising pressure according to 
Poiseuille'’s law, a ourve with a minimum is obtained. 

In this way it appears possible to explain the minimum 
in the gas-oonsumption-pressure ourve in the case of 

the experiments carried out by knudsen and W.Gaede (Ann. 
a.Phya., 41, 289, 1913) (M.Knudsen, Ann.d.Phys. 28, 75, 
1900 The curves for the filtration coefficients obtained 
here differ only little within the domain conoerned from 
those obtained on the basis of a much less accurate but 
physioally clearer considerations. The results obtained 
here are applicable in the case of the condition, 


As < $ , where 5 denotes the porosity 
Ag 1 - 8 


coefficient, No - the average length of path of the 
CARD 2/3 
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: 57-9-18/40 
The Theory of Gas Flow in a Porous Body in the Vicinity of Knudsen's 
Region. 

moleoules between collisions with the wall, A_ - the 

length of path of the gas molecules. g 

There are 2 figures and 3 Slavio references. 
ASSOCIATION: Institute for Physioal Chemietry AN USSR, 

Moscow. 

(Institut fisicheskoy khimii AN SSSR, Moskva. ) 
SUBMITTED: March 15, 1957. 
AVAILABLE: Library of Congress. 
CARD 3/3 
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DERYAGIN, 3.4. 


Scope ace tbc E EES Ee 


Detarnaination of the structural characteristics and the specific 
surface of oorous substances using the desorption isotter:. daur. 
ficscnin, 31 20.2:516-§13 F °57, 


(MERA 16:9) 
1. 


AN SS5R, Institut fisicheskoy khimit. 
(Poaresity} (Desorption) 
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‘ee Jia, _ THEORY OF THE LASGE-DISTANCE iMEueTiON 
AS Ti BETWEEN EVAPORATING OR GROWING DROPS. 
3.5. Pusiin ard LY Devyago 
my Se MMEESEREVDD 115, No, 3, 407-21 (1957). In Russian, 
Alad, Naak 


Ina previous paper (Deryapis gna Dukhin, Dak. 
ASSR, Yol, 108, No, 5, 833, 1935) tha authors evaluated she forces of 
ottraction or regulation, acing Isatween the fog droplets 2r totween 8 
drop and a continuous liquid surinze and wilecting congitterably the 
motien of the drepa in relation br the medium. In the firet aporad- 
wover, the forcgs od Qilfasion ware found ts op comP.R- 
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DERYAGIN B.Vey corresponding Member of the Academy 


mo A~34/ 61 


The Correct Form of the Equation of the Capillary Condensation in 
Porous Bodies In Its Application to th 
the Adsorption and 


e Determination of the Struc- 


Sorptions and 


(Korrektny@ forms uravneniya kapillyarncy yondensatsil Vv poristykh 
telakh V primenenii k opredeleniyu {kh 
sorptsii i sorptsii i obratno -Russian) 
Doklady Akademii Nauk, 1957» Yol.113. Nr 4» pp 842-845 ea 


atruktury Pe {zoterman ad- 


1957 


Reviewed i 


The paper unaer review derives the above equation. It can be rigid- 
ly applied when it is possible to neglect 
vature of the pore walls upon the adsorption equilibriua. The author 


the influence of the cur- 


f£ the absorbent with the 


jrtual process of "a@esorption" 
py ‘an isothermal reversible daistilletion jnto the Liquid phase with 
i pifferent equations are writ- 


capillary condensed phases for the corresponding increase in the free 
for the free energy U itself} After several steps of com- 

putation, we finally obtain the following 
“ od mandi, stand for the chemical 


—t 
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7 The Correct Form of the Equation of the Capillary Con- 204-34 / 61 
densation in Porous Bodies In Its Application to the Determination 
of the Structure from the Isothermal Lines of the Adsorption and 
Sorption, and Vice Versa. 


potential of the vapor at the pressures p and pp. , respectively; W 

denotes the absorption in moles; w_ andcstand for the free energy 

of the unit of area of the separation area of the absorbent and the 
liquid phase, and of the absorbent and the vapor with the pressure Pp, 
respectively so denotes the surface tension of the liquid at its boun- 
dary with the vapor; 8 stands for the total area of the meniscuses in 
the state under consideration, and 8, denotes the same at pepo; F is 
‘the surplus ofthe in the volume contained free energy of the capilla- 
ry condensed liquid as compared to the spatial phase. Then this equa- 
tion is discussed and possibilities to simplify it are 4{ndicated. The 
author of the paper under review uses this equation for the solution of 
the following problems: (1) Determination of the isothermal line of 
the absorption of vapors by a porous body with given structure charac- 
teristic; (2) Determination of the structural characteristic of a po- 
rous body; (3) Determination ofthe width of the pores from the absorp- 
tion isothermal line at a porous body with known structure; (4): 
Determination of the isothermal line of the adsorption from the ob- 
servations of the absorption at the existence of capillary conden- 

sation in a porous pody with known structure. 

Card a/b “(2 reproductiones ). 
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AUTHOR: 


Dukhin, S.5- Deryayrir eV 
Academy of 5+ 5 eee Beak’ 


TITLE: 
Any Distance at 


lyubom rasstoyan 


Doklady Akademii Nauk SSSR, 


PERIODICAL: 
(USSR) 


ABSTRACT: 


A-3'/9" € 1. 9' and 


the vapour and the 


the case of an adiabatic course of 


fer in drops, 
not change and is equal to the payc 
causes an interesting characteristic of 


Card 1/2 easier its investigation. 


20-1-34/ 54 


Correponding Member of the 


A Theory of the Interaction Force Between Drops at Rest at 
Psychrometric Temperature 
(Teoriys silovogo vuaimodeystviya pokoyas 
ii pri psikhrometricheskoy temperature 


4957, Vol. 115, Nr 1, pp. 126 - 129 


hnehikhsya kapel' na 


The present work treats this interaction for the stationary 
and adiabatic course of the phase transition with regard to 


members small of first and second order in relation to 
" are the partial densities of 


air. With using the similarity of the heat- 


transfer- and aiffusion processes we oan easily show that in 
the phase transition, that 


sources and heat trans- 


CIA-RDP86-00513R00031022 


the drop dees 
This 


APPROVED FOR RELEASE: Thursday, July 27, 2000 


CIA-RDP86-00513R00031022( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 


CIA-RDP86-00513R00031022 


20-1-34/ 54 


A Theory of the Interaction Force Between Drops at Rest at Any Distance at 
Psychrometric Temperature 


First the equations and boundary conditions for the field of 
velocities ani diffusion current on the occasion of phase trans- 
{tion at the surfaces of spherical particles (drops) 1 and 2 
with the-radii R and R, are put down. The Stefan's linear 
flow (Re € 1) of the viscous medium is, strange to Say, 4 po- 
tential flow which makes easier the calculation of diffusion 
forces. After this a transformation of the equation for this 
potential g ig discussed. A formula 4s deduced for the force 
exercised on drop 2 by drop 1. The interaction of the drops 

in first epproximation end with Re € 1 is at all distances 
equal to zeros This coincides excellently with the result of 
the direct calculation of the interaction of drops at great 
aistances in first approximation as also this interaction is 
equal to zero. The authors find here 4n important analogy pet- 
ween the diffusion interaction and the electrostatic inter- 
action. In the end the formula for the interaction of drops 

at great distances ootained from Coulomb's law is mentioned. 
There is no figure but there are 4 Slavic references. 


SUBMITTED: January 29, 1957 
AVAILABLE: Library of Congress 
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20-2-19/62 
AUTHORS: Deryagin, B.Ve, Corresponding Member AN USSR, and Bakanov, S.P. 
TIPLE: ‘he Theory of the Flow of Gas in a Porous Body Near Knudsen's 


Domain. The Pseudomolecular Flow (Teoriya techeniya gazZ8 V pori- 
stom tele v okoloknudsenovskoy cblasti. Psevdomolekulyarnyy potok) 


PERIODICAL: ped Akademii Nauk SSSR, 1957, Vol. 115, Nr 2, pp. 267 - 270 
(USSR 


ABSTRACT: Two types of the flow of a gas in a porous pody (or in individual 
capillaries) are knowns the molecular flow and the viscous flow. 

In the case of the molecular flow the relation % = (number of the 
collision of the molecules among each other / number of the colli- 
sions onto the walls of the pores) is small. In the case of the 
viscous flow applies % > 1 and then a velocity distribution de- 
velops in the pores. According to the general opinion the molecular 
flow with increasing gas pressure p and consequently also with 
increasing % gradually changes into the viscous flow, where the 
gas current Q monotonously (in the first approximation linearly) 
increases. This scheme is contradicted by the tests with round and 

Card 1/3 especially with slit-shaped capillaries where a minimum of the de- 
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The Theory of the Flow of Gas in a Porous Body Near Knudsen's Domain. The Pseu~ 
domolecular Flow 


Card 2/3 


20-2-19/62 


pendence Q = Q(p) was noticed. The teoretical explanation of 
this minimum failed. In the case of the highly-porous bodies for 
which 1-0 1 applies (0 - porosity) the body is characterized 
by two essentially different bodies: by the average inside width 
of the pores A. and by the avergae dimension D of the particles. 


In this connectién apply A, = 4V/S, and D = av /S; and S ~- sig- 


nifies the surface of the wa ls, V - the volume of the particles 


and V, - the volume of the pores. Further Ar, =o D/(1 -¢) is 
found. Apparently «© = Xr / A . is valid, where A signifies 
the ordinary range of the gas mol®cules at a given pressure. In 
the case of 1 - oq 1 there exists a domain of the gas pressure 
in which the two conditions A. KA, (% >» 1) and DE A 
simultaneously apply. The authors@investigate the flow of the gas 
in the domain. The calculation is followed step by step. The si- 
milarity of the filtration coefficients found on this occasion for 
Kundsen's and for the pseudomolecular flow is a very unexpected 
and important result due to the essentially different mechanisms 
of this flow. There are 1 figure, 8 references, 3 of which are 
Slavic. 
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The Teory of the Flow of Gas in a Porous Body Near Knudsen's Domain. The Pseu- 
. domolecular Flow 


ASSOCIATION: Institute for Physical Chemistry AN USSR 
(Institut fizicheskoy khimii Akademii nauk SSSR) 


SUBMITTED: March 1, 1957 


AVAILABLE: Litrary of Congress 
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DERY AIM, Bw 20-6-10/47 


Deryagin, B. V., Corresponding Member of the Ak USSR, 
Bakanov, S. P., 


The Theory of the Motion of Small Aerosol Particles ina biffu- 
sion Field (Teoriya dvizheniya malykh aerozol'nykh chastits v 
pole diffuzii) 


Doklady AN SSSR, 1957, Vol. 117, Nr 6, pp. 959-962 (USSR) 


The problem arises whether a creeping and a "phoresis" exist which 
are caused by the concentration gradient. This would have to be 
taken into consideration in the construction of a theory for the 
behavior of aerosol particles in diffusion fields. But the strict 
gaskinetic calculation of such a "diffusion phoresis" is compli-~ 
coated by the fact that the distribution of the velocities of the 
gas molecules in a layer of the thickness depends onthe partic- 
le'g distance from the surface. But the problem is reduced in the 
case of rE<N iH when the distribution of the velocities of no- 
lecules impinging upon the surface of the particle is not dis-~ 
turbed by the existence of the particle. In this connection} 4,9 
signify the lengths of path of the molecules. The authors here ex- 
amine a mixture of the gases with the moles m, and mp at small gra- 
dients of the partial concentrations n, and no. In this connec- 
tion still applies grad(ny+no) = grad p/kt » 0. The kinetic equa- 
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20-6-1.0/47 
The Theory of the Motion of Small Aerosol Particles ina Diffusion 
Field. 
tions and an ansatz for their golution are given. The unknown 
functions are developed in series. The course of the calculation 
(by the method of successive approximation is followed step for 
step. The problem of the cetermination of the distribution funotios 
is in any approximation reduced to the calculation of certain 
inegrals. The distribution functions found here in first approx- 
imation described the field of the mutual @iffusion of two gases. 
An aerosol particle in the diffusion field beside the Brownian 
motion also has an ordered velocity at which the nomentum trans- 
ferred upon the particle due to the molecule collisions is equal 
to zero. The authors here investigate small values of grad n, and 
disregard the terms proportional to u2 and u grad n,. The numerical 
calculation for the mixture air-water vapor (ps1 atm, Tu 293K )yields 
the velocities (ith regard to the wall )u'a1,47.10-2/1 (cm/sec), 
where 1 signifies that distance in centimeters on which the relati- 
ve moistness decreases fron 1oo% to zero.Finally something is said 
on a phenomenon in a highly porous body in which the pseudomolecu- 
lar type of the current is possible.Ihere are 4 references, 4 of 
which are Slavic. 
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DERYAGIN, B. V. and METZIK, M. S. 


"The Effect of the Electric Forces in the Process of Splitting of Mica," 


paper presented at the Conf. on Mechanical Properties of Non-Metallic Solids, 
Leningrad, USSR, 19-26 May 58. 
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pervAGIN, BV: 


AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card ie 


Vol'kenshteyn, M. V., Doctor of Physico- Sov /30-58-9-41/51 
Mathematical Sciences 


Investigation of Mechanical Properties of Non-Metals (Izuche- 
niye mekhanicheskikh svoystv nemetallov) Conference in Lenin- 
grad (Konferentsiya v Leningrade) 


Vestnik Akademii nauk SSSR, 1958, Nr 9, pp. 109 - 111 (USSR) 


Phe Mezhdunarodnyy soyuz chistoy i prikladnoy fiziki i 
Akademiya nauk SSSR (International Society of Pure and 
Applied Physics and the AS USSR) held a conference from 
May 19th to 24th. A.F.Ioffe, Member, Academy of Sciences, USSR, 
made the opening-speech. Further reports were delivered by: 
S.N.Zhukov on the influence of time and temperature on the 
strength of a great variety of materials. 

B.V.Deryagin, M.S.Metsik on the part played by electric 
“energies at the cleaving process of mica. 

A.V.Stepanov on the destruction modes of crystals. 
R.I.Garber, I.A.Gindin, L.M.Polyakov on the characterization 
ef plastic deformations by means of the micro-fissures 
occurring. 
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